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Preface 
Th is r e p o r t con ta ins the conc lus ions and recommendations o f the Workshop e n t i t l e d 
"The env i ronmenta l dimension i n p lann ing t he development o f the area o f i n f l u e n c e 
o f the Colbi in-Machicura Complex ( C h i l e ) " , h e l d a t Ta l ca , C h i l e , on 3 and 4 
May 1984. 
This Workshop was c a r r i e d out under t he ECLAC/UNEP :Project e n t i t l e d 
" I n c o r p o r a t i o n o f the env i ronmenta l dimension i n t he processes o f development 
p lann ing : Case s t u d i e s , me thodo log ica l aspects and h o r i z o n t a l c o - o p e r a t i o n " . 
R e s p o n s i b i l i t y f o r i t was ass igned t o t he J o i n t ECLAC/UNEP Development and 
Environment U n i t , and i t was h e l d w i t h co -ope ra t i on f rom the L a t i n American 
I n s t i t u t e f o r Economic and S o c i a l P lann ing ( ILPES). 
The Workshop was o rgan ized j o i n t l y by the Economic Commission f o r L a t i n 
America and the Caribbean (ECLAC), t he Un i t ed Nat ions Environment Programme (UNEP) 
and the U n i v e r s i t y o f Ta lca . 
The o b j e c t i v e o f t he Workshop was t o analyse development p o l i c i e s and 
prospects i n t he area o f i n f l u e n c e o f the Colbi in-Machicura Complex w i t h a v iew 
f i r s t t o recommending the most favourab le ways o f i n c o r p o r a t i n g t he env i ronmenta l 
dimension i n t o p l ann ing and second t o d i scuss ing r e g i o n a l and n a t i o n a l 
i m p l i c a t i o n s o f t he problem based on the case s tudy . 
A bas ic document was p repared , suppor ted by background documenta t ion .^ / 
* / See annex 1. 
/ I . ORGANIZATION 
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I. ORGANIZATION OF WORK 
Place and date . 
1. The Workshop entitled "The environmental dimension in planning the 
development of the area of influence of the Colbun-Machicura Complex (Chile)" 
•was held at the University of Talca on 3.and 4 May ; 198.4. 
.Participants ,-' 
2. The meeting was attendedby 29èxpérts.*/ , 
Opening and clésing mëetlngs 
3. At the opening meeting, the floor was taken by Mr. Oscar Garrido, the 
Rector of the University of Talca, and by Mr. Osvaldci Sunkel, Coordinator of 
the ECLAC/UNEP Joint Development and Environment Unit. 
4. The meeting was closed .on 4 May with a statement by Mr. Virgilio .Mannarelli, 
Dean of the Faculty of Agricultural, and Forestry Sciences of the University 
of Talca. '?".•' ' " 
Agenda 
5. The Workshop was held on the basis1 of the following agenda: 
a) General presentation of the topic. 
b) Introduction of the case study on the area of influence of the 
Colbûn-Machicura Complex. 
c) Consideration of the role of large infrastructure works in regional 
development. 
d) Consideration of the Colbun-Machicura Project seen as a work for the 
multiple development of the water resources of the Maule river basin. 
e) Consideration of institutional problems in the incorporation of the 
environmental dimension in regional development planning. 
Chairmanship 
6. During the two days of discussion, the Workshop was co-ordinated successively 
by Mr. Juan Antonio Rock, Director of the Department of Economic Sciences of the 
University of Talca; Mr. Nicolo Gligo, ECLAC/ILPES Expert, and Mr. Sergio 
Maturana, Director of the Institute for Environmental Research. 
Proceedings 
7. Mr. Nicolo Gligo introduced the ECLAC/UNEP Project entitled "Incorporation 
of the environmental dimension in the processes of development planning: 
*/ See annex 2. 
/Case studies, 
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Case s t u d i e s , me thodo log ica l aspects and h o r i z o n t a l c o - o p e r a t i o n " ; and Mr. 
Sant iago To r res , ECLAC/UNEP A d v i s e r , i n t r o d u c e d the s tudy e n t i t l e d "La dimension 
ambienta l en l a p l a n i f i c a c i ó n d e l d e s a r r o l l o d e l área de i n f l u e n c i a d e l complejo 
Colbûn-Machicura" , the bas i c document used a t the meet ing. 
I I . CONCLUSIONS 
8. Al though the Colbûn-Machicura Complex was conceived as a m u l t i - p u r p o s e 
p r o j e c t , the gene ra t i on o f e l e c t r i c power has been g i ven top p r i o r i t y i n i t s 
implementat ion w h i l e t he programmes r e l a t i n g t o i r r i g a t i o n , t he development o f 
t o u r i s m , f i s h e r i e s , i n t e g r a t e d r u r a l development and i n d u s t r i a l and f o r e s t r y 
development have been postponed. 
9. The. i n t e g r a t e d i n s t i t u t i o n a l approach which was conceived t o ensure the 
c o - o r d i n a t i o n o f the m u l t i - p u r p o s e p r o j e c t d i d no t f u n c t i o n owing t o t he f a c t 
t h a t a number o f i n s t i t u t i o n s p a r t i e s t o t h e c o - o r d i n a t i o n agreement s imply d i d 
not take p a r t . As a r e s u l t , the c o n s t r u c t i o n o f the p r o j e c t remained de f a c t o 
under the d i r e c t and so le r e s p o n s i b i l i t y o f the N a t i o n a l E l e c t r i c i t y Corpora t ion 
(ENDESA), which, hav ing recourse t o e x t e r n a l c r e d i t s , has c a r r i e d , o u t t he 
under tak ing . 
10. I n the execu t ion o f the p r o j e c t , t he n a t i o n a l i n t e r e s t i n the gene ra t i on o f 
hydropower has been dominant . The i r r i g a t i o n p o t e n t i a l o f t he p r o j e c t , which 
should a l so be cons idered as be ing o f n a t i o n a l impor tance, has been g i ven n e i t h e r 
t he p r i o r i t y nor t he resources i t r e q u i r e s . 
11. The way i n which the c o n s t r u c t i o n o f the complex has developed r e f l e c t s a 
lack , o f r e g i o n a l p a r t i c i p a t i o n . i n i t , which has had an e f f e c t on t he p r i o r i t i e s 
es tab l i shed i n t he work. Never the less , t h e measures taken by ENDESA w i t h regard 
t o the c o n s t r u c t i o n o f i r r i g a t i o n d i t c h e s and the r e b u i l d i n g o f canals ensure 
the v i a b i l i t y o f f u t u r e investment i n t h i s a c t i v i t y . 
12. The p lan f o r the p r o j e c t shows t h a t no p r i o r a n a l y s i s was made o f i t s 
repercuss ions on t he environment and t he cha in e f f e c t i t would s e t o f f . 
13. Since t he s p a t i a l , as w è l l as s e c t o r a l and i n s t i t u t i o n a l i n f l u e n c e o f the 
p r o j e c t cover a s i g n i f i c a n t p r o p o r t i o n o f t h e sphere o f r e g i o n a l a c t i o n , t he re 
can be no doubt t h a t t he Colbûn-Machicura Complex i s o f enormous importance i n 
the task o f p lann ing t he development o f t h e Maule r e g i o n . For t h i s reason, 
r e g i o n a l p lann ing i s regarded as be ing t h e p r i n c i p a l approach which should be 
pursued (us ing t he work i n ques t i on as t he main p o i n t o f r e f e r e n c e ) i n o rder t o 
i nco rpo ra te t he env i ronmenta l dimension i n t o t he development p rocess . 
14. The e f f e c t s o f t he presence o f the Colbun-Machicura Complex make i t p o s s i b l e 
t o d i s t i n g u i s h a t l e a s t f o u r processes which can serve as f o c a l p o i n t s f o r t he 
i n c o r p o r a t i o n o f t h e env i ronmenta l d imension i n t o t he development p l ann ing o f the 
/ r i v e r bas i n . 
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r i v e r b a s i n . These a re : the process o f energy development; the process ó f the 
development o f t ou r i sm on the bas i s o f the resources generated by the presence 
o f t h e complex; t he process o f i n t e g r a t e d r u r a l dèvelopment o f some areas o f 
compara t i ve l y h i g h pove r t y ( p r i m a r i l y a f f e c t i n g sma l l p l o t s o f l a n d ) ; and the 
process o f expanding and improv ing t h e i r r i g a t i o n systems f o r t he b a s i n . 
15. Of these f o u r processes, t h e one r e l a t i n g t o energy development p lays an 
e s s e n t i a l l y pa ramet r i c r o l e i n the development o f the b a s i n , i n the sense t h a t 
i t depends a lmost e n t i r e l y on t h e e x p l o i t a t i o n o f t h e h y d r o e l e c t r i c p o t e n t i a l 
wh ich e x i s t s i n t he coun t r y and i n t he b a s i n . , 
16. As f o r t he development o f t o u r i s m , i t s importance may be seen i n ana lys ing 
t h e e f f e c t s assoc ia ted w i t h i t . I n t h i s connec t ion i t should be added t h a t 
the p o s s i b i l i t i e s t h a t t ou r i sm w i l l grow are i n g e n e r a l f avou rab le i n v iew o f 
t he p r o j e c t ' s p r o x i m i t y t o t he Pan-American highway (app rox ima te l y 60 kms away) 
and t h e r e f o r e , t o l a r g e urban cen t res (San t i ago , Rancagua, Cur i çô and T a l c á ) . 
17. Thé two main reasons f o r r ega rd i ng tHe i n t e g r a l r u r a l development o f 
areas o f extreme p o v e r t y w i t h i n t h e b a s i n as impor tan t a re f i r s t t h a t c lose t o 
13% o f t hé fa rm land i n t h e area a f f e c t e d by "the i r r i g a t i o n p rov ided by the complex 
belongs t o t he s m a l l l andho ld i ng s e c t o r ; t he second reason r e l a t e s t o . t h e 
env i ronmenta l consequences u s u a l l y assoc ia ted w i t h subs is tence fa rm ing and 
r e f l e c t e d i n a g radua l d e t e r i o r a t i o n and l o s s o f env i ronmenta l resources . Also 
t h e r e can be no doubt t h a t the process Of i n t e g r a l r u r a l development i n areas 
o f extreme pove r t y shou ld be one o f the necessary Cond i t ions f o r a t t a i n i n g 
adequate use o f t he water resources p o t e n t i a l generated i n t h e process . 
18. The t h i r d r e l e v a n t process ment ioned, t o which a t t e n t i o n shou ld be g iven 
i n t h e t ask o f i n c o r p o r a t i n g t h e env i ronmenta l d imension i n t o r e g i o n a l 
development p l a n n i n g , r e l a t e s t o the improvement and expansion o f t h e i r r i g a t i o n 
systems i n the b a s i n . Th i s i s because water i n i t s e l f i s an env i ronmenta l 
resource o f f i r s t rank and a l so because t h e i r r i g a t i o n process t o a l a r g e ex ten t 
governs t he pace o f r e g i o n a l a g r i c u l t u r a l development. For t h i s reason, the 
e v o l u t i o n o f the i r r i g a t i o n process should be observed c a r e f u l l y bo th f o r i t s 
p o s i t i v e aspec ts , and f o r i t s nega t i ve aspects which may r e s u l t fremi improper 
use o f t h e resou rce . I n a d d i t i o n , i t should be noted t h a t t h i s process i s a l so 
impor tan t because o f t h e i n f l u e n c e e x i s t i n g and p r o j e c t e d i r r i g a t i o n works w i l l 
have on t he c h a r a c t e r i s t i c s o f t he hydrograph ie system o f the b a s i n . 
19. There a re another two processes wh ich , because they are impor tan t f rom 
t h e env i ronmenta l p o i n t o f v i ew , a re i n d i r e c t l y related t o t h e p r o j e c t under 
r e v i e w . One o f these r e l a t e s t o t h e p o s s i b i l i t y t h a t p o l l u t e d water might damage 
t h e hydrograph ie network assoc ia ted w i t h t h a t p a r t o f t he Maule r i v e r which l i e s 
downstream from t he complex. Such p o l l u t i o n co i i l d come from t h e fa rms, which 
a re connected t o t h e Maule r i v e r th roughout a lmost t he e n t i r e area south o f i t 
t h rough t h e sub-bas in o f t he Loncomi l l a r i v e r and, t o t he n o r t h o f the Maulé 
r i v e r , th rough t h e C la ro r i v é r sub-:basin. The u r b a n - i n d u s t r i a l system i s so 
l o c a t e d t h a t i t s a c t i v i t i e s 1 are a l s o connected t o t he Maule r i v é r th rough the 
/same channels. 
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same channels.; Given t h e extens iveness o f t h e fiarm area and t h e number o f 
urban cent res which are i n te rconnec ted by means o f t h i s - h y d r o g r a p h i e ne twork , 
t he process o f p o l l u t i o n r e f e r r e d t o may become: se r i ous ; in ' t he long r u n i f 
adequate s u p e r v i s i o n and c o n t r o l a re no t ma in ta ined . 
20. Secondly, a process which i s c l o s e l y r e l a t e d ; t o the one desc r i bed above 
and which should a l s o be kep t under obse rva t i on i s t he g r o w t h ' o f t he urban- ; 
i n d u s t r i a l system, and i n p a r t i c u l a r waste d i s p o s a l and the m i c r o l o c a t i o n o f 
a c t i v i t i e s gene ra t i ng such waste. , .¡.v: ; 
I I I . RECOMMENDATIONS 
21. A f t e r a t t e n t i o n was drawn t o t he f a c t t h a t the l i m i t s o f the hydrograph ie 
b a s i n o f t he Maule r i v e r were p r a c t i c a l l y i d e n t i c a l w i t h those o f t h e Seventh 
Region t o the south and those o f t h e subreg ion composed o f t h e p rov inces o f 
Cauquenes, L ina res and Ta lca t o t he n o r t h , t he view was expressed t h a t , f o r the 
purposes sought , i t was wor th pay ing a t t e n t i o n t o a second l e v e l o f p l ann ing 
w i t h i n the one a l ready d iscussed; i . e . , p l ann ing a t t h e l e v e l o f t he hydrograph ie 
b a s i n . Moreover, the hydrograph ie b a s i n o f t h e Maule r i v e r covers a s u b s t a n t i a l 
p o r t i o n o f t he t o t a l area o f t he r e g i o n and a l s o i nc ludes a l a r g e share o f t h e 
r e g i o n ' s p o p u l a t i o n . For t h i s reason i t m igh t be suggested t h a t , owing t o t h e 
s i g n i f i c a n c e o f the Colbún-Machicura Complex w i t h i n t he p lans f o r t he Seventh 
Region, mechanisms used f o r hydrograph ie bas in p lann ing i t s e l f should be pu t i n t o 
o p e r a t i o n , a t l e a s t f o r t h e Maule r i v e r b a s i n . 
22. I t was cons idered necessary t o s tudy and propose i n s t i t u t i o n a l a l t e r n a t i v e s 
t o f u r t h e r env i ronmenta l r e g i o n a l development p l a n n i n g . A m u l t i - p u r p o s e p r o j e c t 
needs more than a c o - o r d i n a t i n g commit tee; i t s i n s e r t i o n i n t he r e g i o n a l sphere 
c a l l s f o r adequate s e c t o r a l , n a t i o n a l and r e g i o n a l c o - o r d i n a t i o n . I t i s 
recommended t h a t s tudy be g i ven t o permanent i n s t i t u t i o n a l s o l u t i o n s a t a 
s u f f i c i e n t l y h igh l e v e l , such as , f o r example a r e g i o n a l development c o r p o r a t i o n . 
23. I t was recommended t h a t encouragement shou ld be g iven t o the c r e a t i o n o f 
u n i t s f o r s tudy ing t he environment i n s e c t o r a l execu t ing bod ies , such as t he 
N a t i o n a l E l e c t r i c i t y Co rpo ra t i on , so t h a t t he env i ronmenta l d imension can be 
i nco rpo ra ted i n i n s t i t u t i o n a l programmes and i n s p e c i f i c p r o j e c t s . 
24. Reference was made t o t h e need t o i n t e n s i f y f o l l o w - u p and m o n i t o r i n g a c t i o n 
and t o c rea te t he t o o l s needed f o r such a c t i o n . Support must be g i v e n t o 
programmes such as t h e one r espons ib l e f o r t h e dynamic s tudy o f t h e area o f 
i n f l u e n c e made by the N a t i o n a l F o r e s t r y Corpo ra t i on (Bas in Management Programme), 
t he U n i v e r s i t y o f Ch i l e (NASA D i v i s i o n ) and t he C a t h o l i c U n i v e r s i t y a t Ta lca 
(School f o r Fores t Techn i c i ans ) . 
25. A d e t a i l e d s tudy must be made o f t h e l e g a l problems r e l a t e d t o l and ho ld ings 
around the l ake s ince t he a p p r o p r i a t i o n and c o n c e n t r a t i o n o f much o f t he l and 
concerned reduces t h e p o s s i b i l i t i e s f o r l o c a l development. 
/26. It 
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26. I t was recommended t h a t the U n i v e r s i t y o f T a l c a , as a promoter o f r e g i o n a l 
deve lopment , shou ld a c t as a c a t a l y s t i n t h e p romo t i on o f t h e exchange o f i deas 
wh ich h e l p t o p u t i n t e g r a l development p o l i c i e s i n t o p r a c t i c e . 
27. I t was deemed a d v i s a b l e f o r t h e U n i v e r s i t y o f Ta l ca t o o rgan i ze meet ings 
p r i o r t o t h e f i l l i n g o f t h e l a k e on t he p r o s p e c t s f o r i r r i g a t i o n , on t h e 
p r o t e c t i o n o f t h e upper b a s i n and o t h e r m a t t e r s o f p r i o r i t y . 
28. The v a l u e o f t he a d v i s o r y and suppo r t s e r v i c e s p r o v i d e d by ECLAC and UNEP 
was r e c o g n i z e d . I t was t h e r e f o r e recommended t h a t such suppo r t be sought i n 
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